A retrospective analysis of the formation and development of drainage reclamation in Volyn Polissya was carried out. The growth of pine plantations within the controlled drainage system and under the control was simulated. The data of samples and materials of the database of plantations growing on drained and control plots were used for modelling of height dynamics and changes in stocks with age. Dynamics of heights and stocks are described by the models of the polynomials of the second degree and the exponent equations. It was established that by the middle of the 3 rd age class, the height of plantations on drained areas exceeds the height of plantations under the control of 2.1 m. Starting from the 3 rd age class, pine stands on drained areas sharply increase the growth and at the age of quantitative ripeness, the difference in heights reached 3.0 m. Pine plantations in land reclamation areas pass into the upper class of productivity. The difference between the average heights in the 5 th age class is 2.7 m. The effect of drainage is traced after 30 years, when the root system penetrates deeper horizons. The growth of roots on the control sites close to the surface of the water table is inhibited. At the same time, the soil saturated with oxygen stimulates the growth processes of the wood plants between the drainage channels, which lead to an increase in the productivity of the plantings. Comparative analyses of changes in planting stock shows that in the fourth age class the stock of pine stands on drained areas exceeds 15 %, and at the age of quantitative maturation this difference reaches 21 %, which makes 89 m 3 ·ha -1 and is a significant argument for the use of drainage reclamation in the wetlands of Volyn Polissya. The analysis of the hydrological regime of the drainage system "Strashevo" for the 14-year period showed that the water table during 2010-2017 sharply decreased reaching a stable value of 124-140 cm, whereas by 2009 it had fluctuated within the limits of 61-83 cm. The prolonged and significant decrease in water table leads to the declining of plantations, therefore, to ensure optimal hydrological regime of forest areas it is necessary to sluice channels or reconstruction of the drainage system in the system of bilateral action.
Introduction. Free encyclopaedia interprets the hydrological regime as a natural change in the hydrological elements of the water object in time, due to physical, geographical and, primarily, climatic conditions of the basin (Free Encyclopedia, n.d.) . Hydrological regime includes perennials (years with increased or lowered water content), annual or seasonal (flood, middle of summer, inundate) and daily fluctuations of water level of a water object. The hydrological regime of rivers, lakes, reservoirs, and wetlands is distinguished depending on the type of water object.
The natural hydrological regime often changes substantially under the influence of human economic activity. The use of drainage reclamation has the greatest impact on the hydrological regime of wetlands, because it radically changes the water-air regime of the roots-saturated soil layer over a long period of time. Therefore, the study of changes in the hydrological regime in time is necessary to find out the growth processes of wood species, increase the biologi-cal stability and productivity of forest stands.
Most scientists (Kostyakov, 1925; Tyulenev, 1926; Prokopowicz, 1926 et al.) explain the positive effect of drainage reclamation by the fact that during the drainage process root systems are released from excessive soil moisture, thereby increasing the area of plant nutrition. The Chief of the Western Expedition on the drainage of wetlands J. I. Zhilinsky believed that drainage is a positive factor, since water from the marshes will flow to the rivers rather than evaporate (Zhilinsky, 1899) . The point of view of I. I. Zhilinsky was supported by a prominent hydrologist and climatologist E. V. Oppokov, who proved the absence of a year between drainage and wateriness of the rivers on the basis of conducting many years of observation (Dokuchayev, 1876) .
However, the founder of soil science V. V. Dokuchaev adhered to other views. He believed that the bogs in Polissya were the main source of river filling, and their draina-ge would lead to the shallowing of rivers and their streams (Oppokov, 1909) .
Reclamation works on the drainage of Volyn Polissya began to take place in the pre-revolutionary period. The first drainage channels began to run in Polissya and in separate areas of the Carpathian and Transcarpathian regions. During the work of the Western Expedition on the drainage of the Volyn marshes (1873-1898), the Zamyslovtsy Canal was constructed. It allowed the drainage of about 10,000 hectares of wetlands (Tolstoy, 1990; Kuksin, 1991) .
During the period of 1899-1908, the land reclamation works on drainage was carried out in insignificant amounts, and since 1909 the land reclamation works on drainage began to be given more attention. Land reclamation was carried out by zemstvo and land management commissions. In the pre-revolutionary period, reclamation works were carried out on an area of 454 thousand hectares (Shainin, 1990; Bozhok, 1976) .
Beginning from the second half of the twentieth century the drying reclamation in the area of the enterprise was carried out on large volumes on the area of 10,000 ha of forest plots. The deployment of drainage works in the 60 th of the last century required the development of a scientific basis for drainage. In 1965 a collection was published devoted to the drainage and development of bogs in the Polissya zone of Ukraine. One of these publications, which covered the history of the Sarny Research Station, was the work of I. O. Khmara (1965) . The history of drainage of the lands of the Zhytomyr region has published a significant volume by the article P. T. Bozhok (1976) . On multi-year statistical material, the author analyzed the dynamics of drainage works, distinguishing their periods of activation and collapse. Only ten years (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) in the Rivne region, drainage systems were constructed and reconstructed on an area of 169.000 hectares. Subsequently, the land reclamation works were carried out in larger volumes and to date, the area of drained lands has been brought to 374.400 hectares, which is 11 % of the land reclamation fund of the region.
The problems of environmental change in Polissya related to drainage works are devoted to the works of N. I. Tyulenev (1926) , V. E. Alekseevsky, Yu. I. Bakhmachuk (1992) et al.
Since the beginning of large-scale forest-reclamation works more than half a century has passed, and in the past 15-25 years almost no works on the care and operation of drainage systems has been carried out, which has led to the re-watering of previously drained lands (Alekseyevsky, & Bakhmachuk, 1992) .
According to (Ustskiy, Mykhailychenko, & Rumyantsev, 2016) , the results of studying changes in the hydrological regime on the condition of forest plantations are ambiguous. The research of forest ecosystems state has shown that after drainage reclamation in wet types of forest vegetation, the moisture level is reduced, while the trophicity increases by 1-2 units of the scale of the Alekseev-Pogrebnyak edatic grid (Ustskiy, Mykhailychenko, & Rumyantsev, 2016) . At the same time, no significant changes were observed in very wet pine forests on the poor and podzol soils.
The purpose of the research is to trace the changes in the hydrological regime of reclamation forest areas during the reconstruction of the drainage system, to determine the causes of a sharp fluctuation of groundwater levels, to determine the impact of drainage on the state and productivity of pine plantations in the conditions of Volyn Polissya.
Material and methods of research. The research was carried out in pine stands of the II-VII classes of the age, which grow on the drainage reclamation system "Strashovo" of the State Enterprise "Sarny Forestry" of Volyn Regional Forestry.
State Enterprise is located in the central part of Volyn Polissya. Vegetation period is 156 days; average annual rainfall is 624 mm. Climatic factors that negatively affect the growth and development of forest vegetation include early autumn and late spring frost. The predominant types of soils are soddy-podzolic, sandy and clay-sandy varieties; along the lowland there are peat-gley soils, which have a peat layer on the surface.
The predominant forest type in the Sarny Forestry is the moist pine site, which covers an area of 10428.5 hectares (24.5 %) of forest lands, then fresh pine forest -6129.3 hectares (14.4 %) and fresh pine completed site -5274.2 ha (12.4 %). Dry pine sites are occupied 2799.9 hectares (6.6 %).
By degree of humidity, most of the soils refer to raw -35.8 % and moist -30.5 %. The share of lands with excessive humidity accounts for 26.9 % of the area covered with forest vegetation. The swamps cover an area of 1433.2 hectares. The territory of the Sarny Forestry is located in the Sluch and Goryn river basin.
The area of the lands of the forestry fund of the state enterprise "Sarny Forestry" is 49561 hectares, of which 73.6 % are exploitation forests. The coniferous species occupy an area of 31040.9 ha (72.9 %), hardwood -1383.7 ha (3.3 %), softwood -10126.8 ha (23.8). The predominant species is pine (Pinus silvestris L.), which covers an area of 30,762.9 hectares (72.3 %). The distribution of the main forest species in the age groups is not optimal. Thus, young plantations make up 21.1 %, middle-aged stands -61.7 %, pre-mature plantings -7.9 %, mature and over mature stands -9.3 % of forest covered area.
Control objects were chosen far beyond the dehumidifiers, where the plantings were not exposed to drainage reclamation. To investigate the effect of drainage on the growth and development of pine stands in drained areas, hydrological transects were laid within them, wells were laid for measuring the level of ground water table during the growing season, and 14 temporary samples were laid down according to the generally accepted methods of forest measurement (Yaschenko, Korus & Turich, 2006) .
Results and discutions. Creation of drainage systems has led to an increase in arable land in the region, and the reclamation of the forest stands directly linked to drainage systems on agricultural land. The main water intakes in the area of the enterprise are the Sluch and Goryn rivers, then the Pripiat and the Dnieper. Selected plantations are close in composition, grow in similar forest plant sites (wet and fresh pine sites) and differ in the biometric indices and sanitary conditions (Table 1) .
Data Table 1 indicates a significant effect of drainage on the growth and productivity of pine plantations. For the sake of visualization, simulation of heights dynamics and changes in stock of plantations with age was developed. For simulation of heights, the data of test areas and materials of the database of plantations that grow on drained and outside the territory were used. Dynamics of heights of pine plantations growing within the drainage system and on the control are described respectively by the model of the polynomial of the second degree (1) and the exponent equation (2). Graphic interpretation of the obtained models is shown in Fig. 1 . y = -0,0011x 2 + 0,480x, R 2 = 0,975, (1) y = 0,3702x 0,9967 , R 2 = 0,960,
(2) where х -age of stands, years; у -height, m. Fig. 1 . Dynamics of heights of pine forest stands on the drainage system (1) and on the control (2) Fig. 1 indicates that by the middle of the third age class, the height of plantings on drained areas exceeds the height of plantations at a control of 2.1 m. Starting from the third age class, pine trees on drained areas dramatically increase the growth and at the age of quantitative ripeness the difference in heights reaches 3.0 m. Pine plantations in land reclamation areas pass into the highest site class. The difference between the average heights in the 9 th age class is 2.7 m.
The dynamics of changes in the stocks of pine stands growing within the drainage system and on the control characterize respectively models 3 and 4, and their graphical interpretation is depicted in Fig. 2 . It should be noted that the researched stands are multiplied, close to the modal ones. Therefore, to obtain the laws of stock build-up, the value of the latter was transferred to the density of normal stands.
у 1 = -0,058х 2 + 14,934х -175,24, R 2 = 0,963, (3) у 1 = 7,9003 x 0,9722 , R 2 = 0,951, (4) where: х -age of stand, years; у 1 -stock of stands, m 3 ·ha -1 . Fig. 2 . Dynamics of stocks of pine stands on the drainage system (1) and on the control (2) The effect of drainage can be traced after 30 years, when the root system penetrates deeper horizons. It's inhibited the growth of roots on the control sites close to the surface of the water table. At the same time, the soil, saturated with oxygen, stimulates the growth processes of the tree plants between the drainage channels, which lead to an increase in the productivity of the plantings. Comparative characteristics of changes in planting stock are presented in Table. 2.
In the fourth age class the stock of pine stands on drained areas exceeds 15 %, and in the age of quantitative maturation, this difference reaches 21 %, which makes 89 m 3 ·ha -1 and is a significant argument for the use of drainage reclamation in the wetlands of Volyn Polissya. At the same time, nowadays, there has been a decrease in ground water level throughout the Polissya, which, according to scientists, is one of the reasons for the massive and partial decline of forest stands (Sarny Forestry, 2014) .
It was significant changes in the climate in the region for the last two decades. This usually affects the hydrological regime of forest areas. The data for the period 2004-2017 on the change in the hydrological regime and water Since the water table decreases, which, in turn, leads to the drying of plantations, it is necessary to apply the sluice of drainage channels. A progressive moment is the reconstruction of drainage systems in a two-way system, or the so-called drainage and humidifying systems, which for the intensive growth of plants during the vegetation period provide an optimal hydrological regime of forest areas.
Conclusions. Hydrotechnical melioration is a powerful means of increasing the productivity of forest plantations, since in the beginning of the growing season root plant systems are released from excessive moisture, which leads to an increase in the feeding area of tree species. Since the time of the forest reclamation in Polissya, the productivity of forests has increased on average on the one class of productivity.
The analysis of the hydrological regime of the drainage system "Strashovo" during the 14-year period showed that the water table sharply decreases, reaching a stable value of 124-140 cm for the last 6 years, whereas during 2004-2009 it varied within 61-83 cm.
Prolonged and significant decrease of water table leads to the drying of plantations, therefore, in order to ensure optimal hydrological regime of forest areas, it is necessary to use sluice of channels or reconstruction of the drainage system in a two-way system.
By modelling the growth of pine plantations it was found that by the middle of the 3 rd age class the height of plantations on drained areas exceeds the height of plantations at the control of 2.1 m. Starting from the 3 rd age class, pine stands on drained areas dramatically increase the growth and in the age of quantitative ripeness the difference in heights reaches 3.0 m. Pine plantations in land reclamation areas pass into the highest class of productivity. The difference between the average heights in the 9 th class of age is 2.7 m.
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